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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new glass substrate for magnetic recording media and information recording media, high in 
Young's modulus and heat resistance, excellent in surface smoothness and surface uniformity, and high in mechanical strength. 
SOLUTION: This glass substrate consists of oxycarbonitride glass such as Li-Si-O-N-Q-based, Na-Si-O-N-C-based, Mg-Si-AI- 
O-N-C-based, or Ca-Si-Al-O- N-C-based glass, being, for example, >36 x 106 Nm/kg in specific elastic modulus. >100 GPa in 
Young's modulus. <8&angst; in surface roughness (Ra). and >700'' C in glass transition temperature. 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation -maj^not reflect the original precisely. 
2.**** shows the word which can^ijpt be translated! . V; « V 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for magnetic -recording media characterized by consisting of oxy-carbonite RAIDO glass. 

[Claim 2] The substrate according to claim 1 characterized by a specific Young's modulus being more than 36x106 Nm/kg. 

[Claim 3] Young's modulus is 100GPa(s). Substrate according to claim 1 characterized by being above. 

[Claim 4] A substrate given in any 1 term of claims 1-3 whose surface roughness (Ra) is 8A or less. 

[Claim 5] A substrate given in any 1 term of claims 1-4 whose glass transition points are 700 degrees C or more. 

[Claim 6] Oxy-carbonite RAIDO glass A U-Si-O-N-C system, a Na-Si-O-N-C system. A K-Si-O-N-C system, a Li-aluminum-Si- 

0-N-C system, a Na-aluminum-Si-O-N-C system, A K-aluminum-Si-O-N-C system, a Mg-Si-O-N-C system, a calcium-Si-O-N- 

C system, A Sr^Si-O-N-C system, a Ba-Si-O-N-C system, a Mg-aluminum-Si-O-N-C system. A calcium-aluminum-Si-O-N-C 

system, a Sr-aluminum-Si-O-N-C system. A Ba-aluminum-Si-0~N-C system, a Y-aluminum-Si-O-N-C system, A B-aluminum- 

Si-O-N-C system, a La-aluminum-Si-O-N-C system, A R-aluminum-Si-O-N-C system (R is a rare earth metal ion), a Ce- 

aluminum-Si-O-N-C system. Or a substrate given in any 1 term of claims 1-5 characterized by being the glass which consists of a 

presentation of a Si-O-N-C system, or glass which consists of a presentation which mixed two or more above-mentioned 

presentations. 

[Claim 7] The substrate for information record media characterized by consisting of oxy-carbonite RAIDO glass. 



[Translation done.] 



THIS PAGE BLANK (uspto) 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer: So. th'^^transla^ri^ not reflect the original precisely. 

2. **** shows the word which cjan hot be'^translatecir- " ^ 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to the glass substrate for magnetic-recording media and the glass substrate for 

information record media which used oxy-carbonite RAIDO glass. 

[0002] 

[Description of the Prior Art] Conventionally, as a glass substrate for magnetic disks for which high intensity and high shock 
resistance are needed, the tempered glass substrate which strengthened the substrate front face with the ion-exchange method, 
the glass-ceramics substrate which performed crystallization processing are known. As a tempered glass substrate, there is a glass 
substrate for magnetic disks indicated by JP,1 -239036 A for example. This glass substrate is 50 - 65%, and aluminum 203 about 
Si02 by weight % display. It is the glass substrate which formed the compressive-stress layer and was strengthened by the 
substrate front face of the glass which contains [ R20 (however. R alkali metal) ] B-2 03 for ZnO 1.1 to 14% 1 to 15% 10 to 32% by 
the ion-exchange method by alkali ion 0.5 to 14%. Moreover, as a crystallization glass substrate, there is a glass-ceramics substrate 
for magnetic disks indicated by the U.S. Pat. No. 5391522 official report, for example. This glass substrate is 8 - 13%, and K20 
about 65 - 83%, and U20 in Si02 by weight % display. They are 0 - 5%, and PbO about 0.5 - 5.5%. and ZnO in 0 - 7%. and MgO, 0 - 
5% (however. MgO+ZnO+PbO 0,5 - 5%) They are 1 - 4%. and aluminum 203 about P205. 0 - 7%. and As203+Sb 203 It contains 0 to 
2% and they are U20 and 2Si02 detailed as a main crystal. It consists of glass ceramics including a crystal grain child. 
[0003] ^ 

[Problem(s) to be Solved by the Invention] However, in connection with the miniaturization of the latest HDD (Hard disk driver), 
thin-shape-izing, and the densification of magnetic recording, the reduction in floatation of the magnetic head and high-speed 
revolution-lzation of a magnetic disk are progressing quickly. Therefore, the reinforcement of a disk substrate, an elastic modulus, 
surface smoothness, etc. have been required still more severely. It is inevitable that high-capacity-izing of HDD, a miniaturization, 
and the demand to a shock resistant will increase further from now on. and it is certain that the demand which thin-shape-izing, 
high intensity, the outstanding surface surface smoothness, high shock resistance, etc. receive as a substrate ingredient for 
magnetic-recording media increases further. Therefore, with conventional chemically strengthened glass which is indicated by the 
JP.l -239036 A official report, elastics modulus are about 80 GPa(s). There is a possibility that it may become impossible to 
correspond to the severe demand of future HDD with extent. Moreover, if the chemically-strengthened-glass substrate is not 
formed so that the stress layer of front flesh-side both sides may have homogeneity and equivalent stress, it has the fault which 
produces the curvature of a substrate. Furthermore, in the manufacture process of the medium of magnetic recording, after 
preparing a magnetic layer on a glass substrate, in order to raise properties, such as coercive force of a magnetic layer, 
predetermined heat treatment may be performed, but with the above-mentioned conventional ion-exchange tempered glass, since 
the transition point temperature of glass Is also lacking in about 500 degrees C and thermal resistance, there is a problem that high 
coercive force is not acquired. 

[0004] Moreover, the conventional glass ceramics which are indicated by the U.S. Pat. No. 5391522 official report excel the above- 
mentioned chemically-strengthened-glass substrate in the elastic modulus or the heat-resistant point a little. However, surface 
roughness is deficient in about at most 10A and surface smoothness at Ra, and a limitation is in low floatation-ization of the 
magnetic head. Therefore, in the conventional glass ceramics, there is a problem that it cannot respond to the densification of 
magnetic recording. Moreover, the magnetic-recording medium which, on the other hand, used glacis carbon which is indicated by 
the JP,3-273525.A official report excels an above-mentioned chemically-strengthened-glass substrate and an above-mentioned 
glass-ceramics substrate in the point of thermal resistance or lightweight nature, and high density record is expected. However, it 
is thought that glacis carbon has much surface discontinuity and cannot respond to high density record. Furthermore, an elastic 
modulus is 30x106 Nm/kg. It Is dramatically as low as extent, and since it is inferior to a glass ingredient in respect of a mechanical 
strength, it is necessary to take the large thickness of a substrate, and there is a problem that it cannot respond to a 
miniaturization or thin-shape-izing of a substrate. 

[0005] Then, this invention was made in consideration of the demand thin-shape-izing of the future substrate for magnetic- 
recording media, high intensity, high shock-proof one, high heat-resistant. Young's modulus and thermal resistance are high and this 
invention aims at excelling in surface smooth nature or surface homogeneity, and offering the new glass substrate for magnetic- 
recording media with large reinforcement. Young's modulus and thermal resistance of this invention are still higher, and also let it be 
the object to excel in surface smooth nature or surface homogeneity, and to offer the new glass substrate for information record 
media with large reinforcement. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is a substrate for magnetic-recording 
media characterized by consisting of oxy-carbonite RAIDO glass. Furthermore, this invention relates to the substrate for 
information record media characterized by consisting of oxy-carbonite RAIDO glass. 
[0007] 

[The mode of implementation of invention] The glass substrate of this Invention is explained. Oxy-cartjonite RAIDO glass is glass 
which contained a nitride and carbide on oxide glass, is also called acid carbon nitride (Oxycarbonitride) glass, and incorporates 
nitrogen ion and carbon ion in the structure. Oxy-carbonite RAIDO glass has the structure permuted with trivalent nitrogen ion and 
tetravalent carbon ion in some oxygen ion of the bivalence in oxide glass. For this reason, from oxide glass, many chemical bonds 
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are formed between glass formers, and the network structure of glass becomes firmer. For this reason, it has the physical property 
which was [ show / high Young's modulus a high degree of hardness, and high intensity ] excellent, and has the property which was 
excellent as the substrate for magnetic-recording media, or a substrate for information record media. 

[0008] The class of oxy-carbonite RAIDO glass, a component and especially a presentation are not restricted. Oxy-carbonite 
RAIDO glass can change chemical composition continuously, and the element of most periodic tables goes into these structure of 
glass depending on an addition. Moreover, especially the nitrogen content and carbon content in oxy-carbonite RAIDO glass are not 
restricted, either. This is because physical propertiesj:mayJmp)^oy^ib^ leaps and bounds by physical properties improving by leaps 
and bounds with few nitrogen and carbon coWehts'd'^pend^ presentation system, and making [ many ] nitrogen and a carbon 

content at reverse, or considering as a suitable amount. 

[0009] As for the substrate which consists of oxy-carbonite RAIDO glass of this invention, it is desirable that the viewpoint of high 
shock resistance to high intensity and a specific Young's modulus are more than 36x106 Nm/kg. For the substrate which 
furthermore consists of oxy-carbonite RAIDO glass of this invention, the viewpoint of high shock resistance to high intensity and 
Young's modulus are lOOGPa(s). It is desirable that it is above. Moreover, as for the substrate which consists of oxy-carbonite 
RAIDO glass of this invention, it is desirable that the viewpoint of high surface smooth nature and surface homogeneity to surface 
roughness (Ra) is 8A or less. Moreover, as for the substrate which consists of oxy-carbonite RAIDO glass of this invention, it is 
desirable that the viewpoint that thermal resistance is high to a glass transition point is 700 degrees C or more. The glass which 
has each above-mentioned physical properties can be suitably chosen from the oxy-carbonite RAIDO glass illustrated below. 
[0010] As oxy-carbonite RAIDO glass, for example A Li-Si-O-N-C system. A Na-Si-O-N-C system, a K-Si-O-N-C system. M-Si- 
O-N-C (M is alkaline earth metal), A U-aluminum-Si-O-N-C system, a Na-aluminum-Si-O-N-C system, A K-aluminum-Si-O-N-C 
system, a Mg-Si-O-N-C system, a calcium-Si-O-N-C system. A Sr--Si-0-N-C system, a Ba-Si-O-N-C system, a Mg-aluminum- 
Si-O-N-G system. A calcium-aluminum-SI-O-N-C system, a Sr-aluminum-Si-O-N-C system. A Ba-aluminum-Si-O-N-G system, 
a Y-aluminum-Si-O-N-G system, A B-aluminum-Si-O-N-G system, a La-aluminum-Si-O-N-G system, A Y-Mg-aluminum-Si-O- 
N-G system, a R-aluminum-Si-O-N-G system (R is a rare earth metal ion). The glass of a presentation of a Nd-aluminum-Si-O- 
N-C system, a Ce-aluminum-Si-O-N-C system, and a Si-O-N-G system and the glass which consists of a presentation which 
mixed these two or more presentations can be mentioned. Especially as a glass substrate for magnetic-recording substrates, 
specific gravity is low in comparison, and Young's modulus is large. The Mg-aluminum-Si-O-N-C system which whose thermal 
resistance is high and does not have elution of alkali, A calcium-aluminum-Si-O-N-C system, a Y-Mg-aluminum-Si-O-N-C 
system, A Y-aluminum-Si-O-N-C system, a Mg-Si-O-N-C system, a calcium-Si-O-N-C system. It is desirable to use the glass of 
a presentation of an aluminum-Si-O-N-C system and a Ce-aluminum-Si-O-N-G system or the oxy-carbonite RAIDO glass which 
consists of a presentation which mixed these two or more presentations. 

[0011] Especially concerning the manufacture approach of oxy-carbonite RAIDO glass, it is not restricted but the various 
manufacture approaches can be used, for example, melting — high temperature processing of the approach and porous glass which 
introduce ammonia and carbon dioxide gas into the inside of the body by bubbling is carried out with carbon dioxide gas. and the 
approach of making this nonporous. the sol-gel method, the GVD method, etc. are known. In addition, since many properties of oxy- 
carbonite RAIDO glass are influenced with the cooling rate of the class of compound used as the carbon source added as a 
nitrogen content, a carbon content, a raw material, and a raw material, a melting temperature, dissolution time amount, a dissolution 
ambient atmosphere, and a melting object, the existence of mixing of an impurity, the class of crucible, the amount of dissolution 
glass, etc., it is appropriate for them to choose these conditions suitably and to manufacture them. 

[0012] In the manufacture approach of oxy-carbonite RAIDO glass For example, Si02, MgO. GaO, Y203, and aluminum203. as a 
raw material metallic oxides, such as Li20. and aluminum2N2, AIN. BN and Si3N4 etc. — a metal nitride and Mg2G. aluminum4G3. 
and SiG etc. — the mixture of metallic carbide, a metallic oxide, and a metal nitride, the mixture of a metallic oxide and metallic 
carbide, etc. can be used. In addition, as a metallic oxide, the carbonate which can form these metallic oxides by the pyrolysis, a 
hydroxide, an oxalate, etc. can also be used as a raw material, moreover, metal nitrogen oxides, such as Si2N20 and aluminum2N03, 
and CaG03 and MgC03 etc. — a metal carbonate can also be used as a raw material. These raw materials are fully mixed, it is 
fusing and oxy-carbonite RAIDO glass is obtained. As for melting of mixture, at this time, it is desirable in a 1 400-1 900-degree G 
temperature requirement to carry out under inert gas ambient atmospheres, such as nitrogen or an argon, for about 1 to 50 hours, 
and to vitrify after melting. After founding, by approaches, such as well-known press molding and down draw molding, the vitrified 
oxy-carbonite RAIDO glass is cast by tabular glass, and after that, processing of grinding, polish, etc. is performed and let it be 
desired size and the substrate of a configuration. 

[0013] In addition, at polish, surface precision can be made into the range of 3-8A by Ra by performing polishing (precision polish) 
by abrasive powder, such as wrapping (sand credit) and sodium oxide. In addition, in the glass of this invention, as long as it is the 
range which does not worsen the surface smooth nature of a substrate, some glass may be crystallized by heat-treating glass at 
temperature higher than the transition point temperature, without adding crystallization generation agents, such as Ti02 and Zr02, 
on glass, or adding a crystal nucleation agent. Moreover, it is good also as the glass containing the component of the nitrogen 
system ceramics or the carbon system ceramics, or glass including the condition of having resembled the sintering nitrogen system 
ceramics and the sintering carbon system ceramics. Furthermore, as for the glass substrate of this invention, transparence and any 
translucent and opaque mode are contained. Furthermore, it is Si3N4 in glass. Rber and SiG A fiber or reinforcement, such as 
ceramic fiber, such as fiber and an alumina fiber, carbon fiber, a boron fiber, a glass fiber, and various whiskers, may be put in, and 
the advanced dynamics property in a pyrosphere may be given. 

[0014] In this invention, texture ring processing may be performed with means, such as etching processing, and membrane 
formation or a laser light exposure, on the surface of a glass substrate if needed. Wet etching can specifically be carried out with 
the etching reagent which consists of mixed liquor of hydroflupric acid and a nitric acid on the surface of a glass substrate, 
irregularity can be attached to a glass front face, and texture ring processing can be performed. Moreover, texture ring processing 
can be performed to a glass front face by preparing concavo-convex film, such as aluminum, on the surface of a glass substrate. In 
addition, since it excels in thermal resistance, surface smooth nature, chemistry endurance, optical property, a degree of hardness, 
and reinforcement, the glass substrate of this invention mentioned above can be suitably used also as a glass substrate for glass 
substrates for electron optics, such as an optical disk, the heat-resisting-glass substrate for low-temperature poly crystalline 
silicon liquid crystal displays expected as the next generation LCD or the electrical and electric equipment, and electronic parts. 
[0015] 

[Effect of the Invention] Since the substrate of this invention consists of oxy-carbonite RAIDO glass, it excels in thermal 
resistance, endurance, and surface smooth nature, and the glass substrate for magnetic-recording media with large reinforcement 
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can be offered. Especially according to this invention, it is lOOGPa. It has big Young's modulus or a high specific Young's modulus 
more than 36 (106 Nm/kg), and the high thermal resistance of 700 degrees C or more above, and has the outstanding surface 
smooth nature (surface roughness Ra<8A). and the glass substrate for magnetic-recording media with large reinforcement can be 
offered. Moreover, since heat treatment required for the improvement in a property of the magnetic film can be performed without 
deformation of a substrate since the glass substrate of this invention is excellent in thermal resistance, and it excels in surface 
smoothness, since a specific Young's modulus and reinforcenrient^are large, while it can attain low floatation-ization of the magnetic 
head, i.e.. the formation of highjensity record. an^^beigSaSXe^oa^'P ^ shape-ization of a magnetic disk, breakage of a 
magnetic disk is also avoidedCFur^SSenn^^iifc'an^Sbta to stability comparatively also as glass, and since production on industrial 
magnitude is easy, it is greatJy expectable as substrate glass for next-generation magnetic-recording media. 
[0016] 

[Example] Hereafter, an example explains this invention further. 

The glass presentation of examples 1-3 was shown in one to example 3 table 1 by mol %. As the start raw material at the time of 
dissolving these glass. Si02. aluminum 203. aluminum (OH)3. MgO. CaC03. Y203. Si3N4. and SiC etc. — 200-500g weighing 
capacity was carried out to the predetermined rate which was used and was shown in a table 1, and it ftjily mixed, and 
accomplished with the mixing batch, this was put into the molybdenum crucible, and glass was dissolved in the argon ambient 
atmosphere by 1650 degrees C for about 5 hours using the high-frequency furnace. After fusion, putting glass melt Into a crucible, 
after cooling radiationally to the transition point temperature of glass, it put into the annealing furnace promptly, and it annealed in 
the transition-temperature range of glass for about 1 hour, cooled radiationally to the room temperature in the furnace, and glass 
was obtained. 

[0017] After grinding glass to 30x10x10mm. 10x10x20mm, and 10x1x20mm, it considered as Young's modulus, specific gravity, and 
the measurement sample of DSC. Disc glass with a phi67mmx thickness of 5mm was ground in phi65x thickness of 0.5mm, and it 
considered as the measurement sample of surface roughness. Measurement of DSC polished 10x1x20mm tabular glass to the 
powder of 150 meshes, carried out weighing capacity of the 50mg, put it into the platinum pan. and was performed using MAC-3300 
mold DSC equipment. Measurement of Young's modulus was performed with the supersonic method using the 30x10x1 0mm sample. 
The data obtained by measurement were shown in a table 1 with the presentation of glass. In addition, a presentation and a 
property are indicated for the ion-exchange glass substrate indicated by JP,1-239036.A and the glass substrate indicated by JP,7- 
187711 A to a table 1 as examples 1 and 2 of a comparison, respectively for a comparison. 
[0018] 
[A table 1] 
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mm 




mm 






SiOa 


52.00 


45.00 


41.5 


73.00 


52.00 




AlgOa 


20.00 


18.00 


20.00 


i,- >,l '^'M. 


.,1.00 




Y2O3 


2,;00' 













MgO 


18.00 


20.00 


— 


— 







CaO 


— 


— 


20.00 


7.00 


16.00 




S i C 


3.00 


5. 00 


3.5 


— 


— 




Si3N4 


5.00 


10.00 


15.00 


— 


— 




NasO 


— 








9.00 


7.00 




KgO 


— 








9.00 


5.00 




ZnO 


— 








2.00 


— 




As 2O3 


— 








0.20 


— 




F 


— 








— 


19.00 




(wt%) 


0.5 


1.50 


1.01 


— 







mttE (wt%) 


2.00 


4. 00 


6.00 


— 









870 


930 


942 


554 







itm (g/an') 


2.61 


2.80 


2.89 


2.60 


2.60 




t:^^* (GPa) 


129 


138 


145 


79 


91 




mm (lo^'itaAg) 


45.9 


49.3 


50.1 


30.3 


35 






400 


420 


390 


27 


30 






920 


1000 


950 


550 


640 




8a (A) 


4 


5 


4 


12 


25 



[0019] Since the glass substrate of examples 1-3 has the high glass transition point, it turns out that there is thermal resistance of 
extent which can flilly respond also to desired heat treatment at 700 degrees C or less of usual, so that clearly from a table 1. 
Especially, since the strength property of glass, such as Young's modulus and a specific Young's modulus, is large, when it is used 
as a substrate for magnetic-recording media, even if this glass substrate carries out a high-speed revolution, it turns out that it is 
hard to produce curvature and Bure in a substrate, and can deal also with thin shape-ization of a substrate more. Furthermore, 
since the surface roughness (Ra) of these glass can be ground to 8A or less and it excels in surface smooth nature, low floatation- 
ization of the magnetic head can be attained and it is useful as a glass substrate for magnetic-recording media. 
[0020] On the other hand, although the chemically-strengthened-glass substrate of the example 1 of a comparison is excellent in 
surface smooth nature and surface smoothness, it is considerably inferior compared with the glass substrate of this invention in 
properties, such as thermal resistance and a specific Young's modulus. Therefore, in case a magnetic-recording medium Is 
manufactured, heat treatment to the magnetic layer which acquires high coercive force and which is performed for accumulating 
cannot be performed enough, and the magnetic-recording medium which has high coercive force is not obtained. Moreover, the 
glass-ceramics substrate of the example 2 of a comparison is inferior compared with the glass of this invention in respect of a 
specific Young's modulus or smooth nature. Since especially the smooth nature of a substrate is spoiled by existence of a big 
crystal grain child, high density record-ization cannot be attained. The above thing the substrate which consists of oxy-cariaonite 
RAIDO glass which it is desirable that the mechanical property is excellent and has the high specific Young's modulus of this 
invention and high thermal resistance is physical or dramatically useful that was mentioned above, in order to use it as a substrate 
for magnetic-recording media. 
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TECHNICAL RELD 



[Field of the Invention] This Invention relates to the glass substrate for magnetic-recording media and the glass substrate for 
information record media which used oxy-carbonite RAIDO glass. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the substrate of this invention consists of oxy-carbonite RAIDO glass, it excels in thermal 
resistance, endurance, and surface smooth nature, and the glass substrate for magnetic-recording media with large reinforcement 
can be offered. Especially according to this invention, it is lOOGPa. It has big Young's modulus or a high specific Young's modulus 
more than 36 (106 Nm/kg), and the high thermal resistance of 700 degrees C or more above, and has the outstanding surface 
smooth nature (surface roughness Ra<8A), and the glass substrate for magnetic-recording media with large reinforcement can be 
offered. Moreover, since heat treatment required for the improvement in a property of the magnetic film can be performed without 
deformation of a substrate since the glass substrate of this invention is excellent in thermal resistance, and it excels in surface 
smoothness, since a specific Young's modulus and reinforcement are large, while it can attain low floatation-ization of the magnetic 
head, i.e., the formation of high density record, and being able to attain thin shape-ization of a magnetic disk, breakage of a 
magnetic disk is also avoided- Furthermore, it can obtain to stability comparatively also as glass, and since production on industrial 
magnitude is easy, it is greatly expectable as substrate glass for next-generation magnetic-recording media. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in connection with the miniaturization of the latest HDD (Hard disk driver), 
thin-shape-izing, and the densification of magnetic recording, the reduction in floatation of the magnetic head and high-speed 
revolution-ization of a magnetic disk are progressing quickly. Therefore, the reinforcement of a disk substrate, an elastic modulus, 
surface smoothness, etc. have been required still more severely. It is inevitable that high-capacity-izing of HDD, a miniaturization, 
and the demand to a shock resistant will increase further from now on, and it is certain that the demand which thin-shape-izing, 
high intensity, the outstanding surface surface smoothness, high shock resistance, etc. receive as a substrate ingredient for 
magnetic-recording media increases further. Therefore, with conventional chemically strengthened glass which is indicated by the 
JP,1-239036.A official report, elastics modulus are about 80 GPa(s). There is a possibility that it may become impossible to 
correspond to the severe demand of future HDD with extent. Moreover, if the chemlcally-strengthened-giass substrate is not 
formed so that the stress layer of front flesh-side both sides may have homogeneity and equivalent stress, it has the fault which 
produces the curvature of a substrate. Furthermore, in the manufacture process of the medium of magnetic recording, after 
preparing a magnetic layer on a glass substrate, in order to raise properties, such as coercive force of a magnetic layer, 
predetermined heat treatment may be performed, but with the above-mentioned conventional ion-exchange tempered glass, since 
the transition point temperature of glass is also lacking in about 500 degrees C and thermal resistance, there is a problem that high 
coercive force is not acquired. 

[0004] Moreover, the conventional glass ceramics which are indicated by the U.S. Pat. No. 5391522 official report excel the above- 
mentioned chemically-strengthened-glass substrate in the elastic modulus or the heat-resistant point a little. However, surface 
roughness is deficient in about at most 10A and surface smoothness at Ra, and a limitation is in low floatation-ization of the 
magnetic head. Therefore, in the conventional glass ceramics, there is a problem that it cannot respond to the densification of 
magnetic recording. Moreover, the magnetic-recording medium which, on the other hand, used glacis carbon which is indicated by 
the JP,3-273525,A official report excels an above-mentioned chemically-strengthened-glass substrate and an above-mentioned 
glass-ceramics substrate in the point of thermal resistance or lightweight nature, and high density record is expected. However, it 
is thought that glacis carbon has much surface discontinuity and cannot respond to high density record. Furthermore, an elastic 
modulus is 30x106 Nm/kg. It is dramatically as low as extent, and since it is inferior to a glass ingredient in respect of a mechanical 
strength, it is necessary to take the large thickness of a substrate, and there is a problem that it cannot respond to a 
miniaturization or thin-shape-izing of a substrate. 

[0005] Then, this invention was made in consideration of the demand thin-shape-izing of the future substrate for magnetic- 
recording media, high intensity, high shock-proof one. high heat-resistant. Young's modulus and thermal resistance are high and this 
invention aims at excelling in surface smooth nature or surface homogeneity, and offering the new glass substrate for magnetic- 
recording media with large reinforcement. Young's modulus and thermal resistance of this invention are still higher, and also let it be 
the object to excel in surface smooth nature or surface homogeneity, and to offer the new glass substrate for information record 
media with large reinforcement. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, as a glass substrate for magnetic disks for which high intensity and high shock 
resistance are needed, the tempered glass substrate which strengthened the substrate front face with the ion-exchange method, 
the glass-ceramics substrate which performed crystallization processing are known. As a tempered glass substrate, there is a glass 
substrate for magnetic disks indicated by JP, 1-239036 A for example. This glass substrate is 50 - 65%, and aluminum 203 about 
Si02 by weight % display. It is the glass substrate which formed the compressive-stress layer and was strengthened by the 
substrate front face of the glass which contains [ R20 (however. R alkali metal) ] B-2 03 for ZnO 1.1 to 14% 1 to 15% 10 to 32% by 
the ion-exchange method by alkali ion 0.5 to 14%. Moreover, as a crystallization glass substrate, there is a glass-ceramics substrate 
for magnetic disks indicated by the U.S. Pat. No. 5391522 ofRcial report, for example. This glass substrate is 8 - 13%, and K20 
about 65 - 83%, and Li20 in Si02 by weight % display. They are 0 - 5%, and PbO about 0.5 - 5.5%, and ZnO in 0 - 7%, and MgO, 0 - 
5% (however. MgO+ZnO+PbO 0.5 - 5%) They are 1 - 4%, and aluminum 203 about P205. 0 - 7%, and As203+Sb 203 It contains 0 to 
2% and they are U20 and 2Si02 detailed as a main crystal. It consists of glass ceramics including a crystal grain child. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is a substrate for magnetic-recording 
media characterized by consisting of oxy-carbonite RAIDO glass. Furthermore, this invention relates to the substrate for 
information record media characterized by consisting of oxy-carbonite RAIDO glass. 
[0007] 

[The mode of implementation of invention] The glass substrate of this invention is explained. Oxy-carbonite RAIDO glass is glass 
which contained a nitride and carbide on oxide glass, is also called acid carbon nitride (Oxycarbonitride) glass, and incorporates 
nitrogen ion and carbon ion in the structure. Oxy-carbonite RAIDO glass has the structure permuted with trivalent nitrogen ion and 
tetravalent carbon ion in some oxygen ion of the bivalence in oxide glass. For this reason, from oxide glass, many chemical bonds 
are formed between glass formers, and the network structure of glass becomes firmer. For this reason, it has the physical property 
which was [ show / high Young's modulus a high degree of hardness, and high intensity ] excellent, and has the property which was 
excellent as the substrate for magnetic-recording media, or a substrate for information record media. 

[0008] The class of oxy-carbonite RAIDO glass, a component, and especially a presentation are not restricted. Oxy-carbonite 
RAIDO glass can change chemical composition continuously, and the element of most periodic tables goes into these structure of 
glass depending on an addition. Moreover, especially the nitrogen content and carbon content in oxy-carbonite RAIDO glass are not 
restricted, either. This is because physical properties may improve by leaps and bounds by physical properties improving by leaps 
and bounds with few nitrogen and carbon contents depending on a presentation system, and making [ many ] nitrogen and a carbon 
content at reverse, or considering as a suitable amount. 

[0009] As for the substrate which consists of oxy-carbonite RAIDO glass of this invention, it is desirable that the viewpoint of high 
shock resistance to high intensity and a specific Young's modulus are more than 36x106 Nm/kg. For the substrate which 
furthermore consists of oxy-carbonite RAIDO glass of this invention, the viewpoint of high shock resistance to high intensity and 
Young's modulus are 100GPa(s). It is desirable that it is above. Moreover, as for the substrate which consists of oxy-carbonite 
RAIDO glass of this invention, it is desirable that the viewpoint of high surface smooth nature and surface homogeneity to surface 
roughness (Ra) is 8A or less. Moreover, as for the substrate which consists of oxy-carbonite RAIDO glass of this invention, it is 
desirable that the viewpoint that thermal resistance is high to a glass transition point is 700 degrees C or more. The glass which 
has each above-mentioned physical properties can be suitably chosen from the oxy-carbonite RAIDO glass illustrated below. 
[0010] As oxy-carbonite RAIDO glass, for example A Li-Si-O-N-C system, A Na-Si-O-N-Q system, a K-Si-O-N-C system. M-Si- 
O-N-C (M is alkaline earth metal), A Li-aluminum-Si-O-N-C system, a Na-aluminum-Si-O-N-G system, A K-aluminum-Si-O-N-C 
system, a Mg-Si-O-N-C system, a calcium-Si-O-N-C system, A Sr^Si-O-N-C system, a Ba-Si-O-N-C system, a Mg-aluminum- 
Si-O-N-C system, A calcium-aluminum-Si-O-N-C system, a Sr-aluminum-Si-O-N-C system, A Ba-aluminum-Si-O-N-C system, 
a Y-aluminum-Si-O-N-C system, A B-aluminum-Si-O-N-C system, a La-aluminum-Si-O-N-C system, A Y-Mg-aluminum-Si-O- 
N-G system, a R-alumtnum-Si-O-N-C system (R is a rare earth metal ion). The glass of a presentation of a Nd-aluminum-Si-O- 
N-C system, a Ge-aluminum-Si-O-N-G system, and a Si-O-N-G system and the glass which consists of a presentation which 
mixed these two or more presentations can be mentioned. Especially as a glass substrate for magnetic-recording substrates, 
specific gravity is low in comparison, and Young's modulus is large. The Mg-aluminum-Si-O-N-C system which whose thermal 
resistance is high and does not have elution of alkali, A calcium-aluminum-Si-O-N-C system, a Y-Mg^aluminum-Si-O-N-C 
system, A Y-aluminum-Si-O-N-C system, a Mg-Si-O-N-C system, a calcium-Si-O-N-C system. It is desirable to use the glass of 
a presentation of an aluminum-Si-O-N-C system and a Ce-aluminum-Si-O-N-C system or the oxy-carbonite RAIDO glass which 
consists of a presentation which mixed these two or more presentations. 

[0011] Especially concerning the manufacture approach of oxy-carbonite RAIDO glass, it is not restricted but the various 
manufacture approaches can be used, for example, melting — high temperature processing of the approach and porous glass which 
introduce ammonia and carbon dioxide gas into the inside of the body by bubbling is carried out with carbon dioxide gas. and the 
approach of making this nonporous. the sol-gel method, the GVD method, etc. are known. In addition, since many properties of oxy- 
carbonite RAIDO glass are influenced with the cooling rate of the class of compound used as the carbon source added as a 
nitrogen content, a carbon content, a raw material, and a raw material, a melting temperature, dissolution time amount, a dissolution 
ambient atmosphere, and a melting object, the existence of mixing of an impurity, the class of crucible, the amount of dissolution 
glass, etc., it is appropriate for them to choose these conditions suitably and to manufacture them. 

[0012] In the manufacture approach of oxy-carbonite RAIDO glass For example, Si02, MgO, GaO, Y203, and aluminum203, as a 
raw material metallic oxides, such as Li20. and aluminum2N2. AIN, BN and Si3N4 etc. — a metal nitride and Mg2G, aluminum4G3. 
and SiG etc. — the mixture of metallic carbide, a metallic oxide, and a metal nitride, the mixture of a metallic oxide and metallic 
carbide, etc. can be used. In addition, as a metallic oxide, the carbonate which can form these metallic oxides by the pyrolysis. a 
hydroxide, an oxalate, etc. can also be used as a raw material, moreover, metal nitrogen oxides, such as Si2N20 and aluminum2N03. 
and CaC03 and MgG03 etc. — a metal carbonate can also be used as a raw material. These raw materials are fully mixed, it is 
fusing and oxy-carbonite RAIDO glass is obtained. As for melting of mixture, at this time, it is desirable in a 1400-1 900-degree G 
temperature requirement to carry out under inert gas ambient atmospheres, such as nitrogen or an argon, for about 1 to 50 hours, 
and to vitrify after melting. After founding, by approaches, such as well-known press molding and down draw molding, the vitrified 
oxy-carbonite RAIDO glass is cast by tabular glass, and after that, processing of grinding, polish, etc. is performed and let it be 
desired size and the substrate of a configuration. 

[0013] In addition, at polish, surface precision can be made into the range of 3-8A by Ra by performing polishing (precision polish) 
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by abrasive powder, such as wrapping (sand credit) and sodium oxide. In addition, in the giass of this invention, as long as it is the 
range which does not worsen the surface smooth nature of a substrate, some glass may be crystallized by heat-treating glass at 
temperature higher than the transition point temperature, without adding crystallization generation agents, such as Ti02 and Zr02, 
on glass, or adding a crystal nucleation agent. Moreover, it is good also as the glass containing the component of the nitrogen 
system ceramics or the carbon system ceramics, or^glass mclO(i^ihg^the condition of having resembled the sintering nitrogen system 
ceramics and the sintering carbon system jCeramicsTJFuriJ^^^ the glass substrate of this invention, transparence and any 

translucent and opaque mode* are *6oritained. Furthermore, it is Si3N4 in glass. Rber and SiC A fiber or reinforcement, such as 
ceramic fiber, such as fiber and an alumina fiber, carbon fiber, a boron fiber, a glass fiber, and various whiskers, may be put in, and 
the advanced dynamics property in a pyrosphere may be given. 

[0014] In this invention, texture ring processing may be performed with means, such as etching processing, and membrane 
formation or a laser light exposure, on the surface of a e;lass substrate if needed. Wet etching can specifically be carried out with 
the etching reagent which consists of mixed liquor of hydrofluoric acid and a nitric acid on the surface of a glass substrate, 
irregularity can be attached to a glass front face, and texture ring processing can be performed. Moreover, texture ring processing 
can be performed to a glass front face by preparing concavo-convex film, such as aluminum, on the surface of a glass substrate. In 
addition, since it excels in thermal resistance, surface smooth nature, chemistry endurance, optical property, a degree of hardness, 
and reinforcement, the glass substrate of this invention mentioned above can be suitably used also as a glass substrate for glass 
substrates for electron optics, such as an optical disk, the heat-resisting-glass substrate for low-temperature poly crystalline 
silicon liquid crystal displays expected as the next generation LCD or the electrical and electric equipment, and electronic parts. 
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EXAMPLE 



[Example] Hereafter, an example explains this invention further. 

The glass presentation of examples 1 -3 was shown in one to example 3 table 1 by mol %. As the start raw material at the time of 
dissolving these glass. Si02. aluminum 203, aluminum (OH)3, MgO, CaC03, Y203. Si3N4. and SiC etc. — 200-500g weighing 
capacity was carried out to the predetermined rate which was used and was shown in a table 1, and it fiilly mixed, and 
accomplished with the mixing batch, this was put into the molybdenum crucible, and glass was dissolved in the argon ambient 
atmosphere by 1650 degrees C for about 5 hours using the high-frequency furnace. After fusion, putting glass melt into a crucible, 
after cooling radiationally to the transition point temperature of glass, it put into the annealing furnace promptly, and it annealed in 
the transition-temperature range of glass for about 1 hour, cooled radiationally to the room temperature in the furnace, and glass 
was obtained. 

[0017] After grinding glass to 30x10x10mm, 10x10x20mm, and 10x1x20mm, it considered as Young's modulus, specific gravity, and 
the measurement sample of DSC. Disc glass with a phi67mmx thickness of 5mm was ground in phi65x thickness of 0.5mm. and it 
considered as the measurement sample of surface roughness. Measurement of DSC polished 10x1x20mm tabular glass to the 
powder of 150 meshes, carried out weighing capacity of the 50mg, put it into the platinum pan, and was performed using MAC-3300 
mold DSC equipment. Measurement of Young's modulus was performed with the supersonic method using the 30x10x10mm sample. 
The data obtained by measurement were shown in a table 1 with the presentation of glass. In addition, a presentation and a 
property are indicated for the ion-exchange glass substrate indicated by JP.1-239036.A and the glass substrate indicated by JP.7- 
187711 A to a table 1 as examples 1 and 2 of a comparison, respectively for a comparison. 
[0018] 
[A table 1] 
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mm 2 




mm 


imM2 




SiOa 


52.00 


45.00 


41.5 


73.00 


52.00 




Al gOs 


20.00 


18.00 


20. 


.0. 60^j 


4.00 




Y2O3 


v2:b'o • 








— 




MgO 


18.00 


20.00 


— 


— 


— 




CaO 


— 


— 


20.00 


7.00 


16.00 




S i C 


3. 00 


5. 00 


3.5 


— 


— 






5.00 


10.00 


15.00 


— 


— 




NasO 


— 


— 


— 


9.00 


7.00 




K2O 


— 





— 


9.00 


5.00 




ZnO 


— 


— 


— 


2.00 


— 




As 


— 





— 


0.20 


— 




F 


— 





— 


— 


19. 00 




M^tt (wt%) 


0.5 


1.50 


1.01 


— 


— 




S^*t (wt%) 


2.00 


4.00 


6.00 


— 


— 






870 


930 


942 


554 


— 






2.81 


2,80 


2.89 


2.60 


2. 60 






129 


138 


145 


79 


91 




mm (lo'fWkg) 


45.9 


49.3 


50.1 


30.3 


35 






400 


420 


390 


27 


30 






920 


1000 


950 


550 


640 




Ra (A) 


4 


5 


4 


12 


25 



[0019] Since the glass substrate of examples 1-3 has the high glass transition point, it turns out that there is thermal resistance of 
extent which can flilly respond also to desired heat treatment at 700 degrees C or less of usual, so that clearly from a table 1. 
Especially, since the strength property of glass, such as Young's modulus and a specific Young's modulus, is large, when it is used 
as a substrate for magnetic-recording media, even if this glass substrate carries out a high-speed revolution, it turns out that it is 
hard to produce curvature and Bure in a substrate, and can deal also with thin shape-ization of a substrate more. Furthermore, 
since the surface roughness (Ra) of these glass can be ground to 8A or less and it excels in surface smooth nature, low floatation- 
ization of the magnetic head can be attained and it is useful as a glass substrate for magnetic-recording media. 
[0020] On the other hand, although the chemically-strengthened-glass substrate of the example 1 of a comparison is excellent in 
surface smooth nature and surface smoothness, it is considerably inferior compared with the glass substrate of this invention in 
properties, such as thermal resistance and a specific Young's modulus. Therefore, in case a magnetic-recording medium is 
manufactured, heat treatment to the magnetic layer which acquires high coercive force and which is performed for accumulating 
cannot be performed enough, and the magnetic-recording medium which has high coercive force is not obtained. Moreover, the 
glass-ceramics substrate of the example 2 of a comparison is inferior compared with the glass of this invention in respect of a 
specific Young's modulus or smooth nature. Since especially the smooth nature of a substrate is spoiled by existence of a big 
crystal grain child, high density record-ization cannot be attained. The above thing the substrate which consists of oxy-carbonite 
RAIDO glass which it is desirable that the mechanical property is excellent and has the high specific Young's modulus of this 
invention and high thermal resistance is physical or dramatically useful that was mentioned above, in order to use it as a substrate 
for magnetic-recording media. 
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Hife^^ji-s 

Q> Al^C^ . A1(0H)3 . MqO . CaC% . Y^Ob. Si^N, . 

Sic &^*fflCir^i (c:^l/c^^<dS»^k:2 0 0-5 
^-tyt/y^^soatcAn. -m^^^m^xi es o 

^ T'ffii^ 0 r ^ ff o 

[0 0 1 7 ] :^/^>^«:30X 1 0 X 1 Own. 10X10 
X2 0mnk 1 0 X 1 x 2 dnrrfCWSL/c^, +>^^^. 

xax(OVmfS^7s^<^ 6 5 xJl^o. Smn^Cif^Ur^ffifi 
3 cD^^lf >:/;!/<!: L/t. D S CcDflfJ^^ 10X1x2 
OnimCDgt*:^/^;^^ 1 5 0-^^Sxa(Dl&*K:S#. 5 0 
mcp&fpfiL'Ca^-'A'XCAn. MAC-3 3 0 0^DS 
Cj^g^flBV^rtftjn:^; l-^^^CDSJ^tiS 0X10 

X 1 oinmoif>3^/v4ffli^rja^ar»rfftonyt..ffl^ 
im.<Dit^^ !itia^ 1 -239 03 6 -^ccra^$ 
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mm 


mM2 


mm 


mm 


\lcm2 


& 

m 


SiOs 


52.00 


45.00 


41.5 


73.00 


52.00 




20:00' 






0.60 


1.00 




2.00 


. 


— 


— 


— 


MgO 


18.00 


20.00 


— 


— 


— 


C«0 


— 


— 


20.00 


7.00 


16.00 


S iC 


3.00 


5.00 


3.5 


— 


— 


Si,N4 


5.00 


laoo 


15.00 


— 


— 


NajO 


— 


— 


— 


9.00 


7.00 


KjO 


— 


— ■ 


— 


9.00 


5.00 


ZnO 


— 


— 





2.00 


— 


As 


— 


— ' 


— 


0.20 


— 


F 


— 


— 


— 


; 


19.00 


mt^& (wt%) 


0.5 


1.50 


1.01 





— 


mt^t (wt%) 


2.00 


4.00 


6.00 


.— 


— 


1$ 




870 


930 


942 


554 


— 


tt£ (g/cii') 


2.81 


2.80 


2.89 


2.60 


2.60 




129 


138 


145 


79 


91 


JtSWt* (10«(Wkg) 


45.9 


49.3 


50.1 


30.3 


35 


mm (ke/m^ 


400 


420 


390 


27 


30 




920 


1000. 


950 


550 


640 


Da (A) 


4 


5 


4 


12 


25 
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